Maternal blood glucose levels determine the severity of diabetic embryopathy in mice with different expression of copper-zinc superoxide dismutase (CuZnSOD).
Excess oxygen radical formation is suggested to be involved in the etiology of diabetic embryopathy. We aimed to investigate the effects of altered maternal antioxidative status in conjunction with a varied severity of the maternal diabetic state on embryonic development by using mice with different gene expression of CuZn superoxide dismutase (CuZnSOD). The mice were wild-type (WT), transgenic (TG), or knockout (KO) with regard to CuZnSOD. Alloxan was used to induce diabetes (DWT, DTG, DKO) in female mice before pregnancy and, noninjected mice served as controls (NWT, NTG, NKO). The minimum alloxan dose required to induce diabetes was 80 mg/kg for WT, 100 mg/kg for TG, and 65 mg/kg for KO mice. When KO mice were made diabetic with 80 mg/kg alloxan, they produced no living offspring. The pregnancies were interrupted on gestational day 18, when maternal diabetic state, that is, blood glucose concentration, as well as fetal outcome, genotype and hepatic isoprostane levels were assessed. The mean maternal blood glucose levels were positively associated with the alloxan dose, that is, the DWT and DTG groups had higher blood glucose concentration than the DKO group, and the DWT and DTG fetuses increased their hepatic isoprostane levels, whereas the DKO fetuses did not. However, in all diabetic groups, increased maternal blood glucose concentration was associated with higher resorption and malformation rates as well as lowered fetal and placental weight. Furthermore, diabetes increased the fraction of WT offspring in the TG and KO groups. We conclude that both fetal antioxidative capacity and maternal diabetic state affect the development of the offspring. However, the maternal diabetic state is the major teratogenic factor and overrides the influence of fetal antioxidative capacity.